Abnormal vitamin B6 metabolism in alkaline phosphatase knock-out mice causes multiple abnormalities, but not the impaired bone mineralization.
The tissue non-specific alkaline phosphatase (TNAP) knock-out mouse is a model of infantile hypophosphatasia displaying impaired bone mineralization, epileptic seizures, apnoea, abnormal apoptosis in the thymus, abnormal lumbar nerve roots, and postnatal death. Administration of vitamin B6 suppresses the epileptic seizures in TNAP-/- mice. This paper examines to what extent the diverse abnormalities seen in these mice are due to impaired utilization of vitamin B6, using two complementary approaches: administration of vitamin B6 to TNAP null mice and deprivation of vitamin B6 in wild-type and TNAP heterozygous mice. Administration of exogenous pyridoxal HCl delayed the onset of epileptic attacks and increased the life span of TNAP-/- mice. The episodes of apnoea ceased and the appearance of lumbar nerve roots improved, but hypomineralization and accumulation of osteoid continued to worsen with age. Control mice fed a vitamin B6-depleted diet developed epileptic seizures indistinguishable from those observed in TNAP-/- mice, abnormal apoptosis in the thymus, and thinning of the nerve roots, but showed no evidence of bone mineralization abnormalities. Depletion of vitamin B6 did not affect the ability of primary cultures of osteoblasts to deposit bone mineral in vitro. While abnormal metabolism of vitamin B6 explains many of the abnormalities in this mouse model of infantile hypophosphatasia, it is not the basis of the abnormal mineralization that characterizes this disease.